Summary. Two independent experiments were designed to determine the number of sperm needed for maximum fertility of chicken semen processed for freezing. Pooled semen samples were either diluted 1 :2 or 1 :5 with the Beltsville Poultry Semen Extender, while undiluted samples served as controls. Samples were then subsequently processed (prefreeze), according to the Beltsville method, as if they were going to be frozen. At two stages of processing, after 2-hr holding at 5 O C in the absence of dimethylsulfoxide (DMSO) and after an additional 2-hr holding at 5°C in the presence of 4 p. 100 DMSO, aliquots were removed and tested for fertility. Each test hen was intravaginally inseminated with either 100, 300, or 600 million sperm from undiluted or processed semen samples. The number of sperm required for the undiluted controls was determined to be 100 million sperm whereas the fertility of samples processed with 4 p. 100 DMSO was significantly lower than the undiluted controls regardless ofthe sperm number inseminated or the dilution rate. Dilution rate did influence the number of sperm required for samples cooled for 2 hrs at 5°C in the absence of DMSO. In samples diluted 1 :2,100 million sperm were needed for maximum fertility, whereas 300 million sperm were needed with samples diluted 1 :5.
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Introduction.
Considerable research has been devoted to the problem of poultry semen storage ; see reviews by Lorenz (1969) and Sexton (1979 (Sexton, 1976 ; Watanabe and Terada, 1977 ; Lada-Gorzowska et al., 1978 ; Lake and Stewart, 1978) .
In studies involving the fertility of processed unfrozen semen, or frozen-thawed, it is desirable to know the minimum number of sperm (MNS) required per insemination dose that will yield maximum fertility. The MNS required for undiluted fresh semen (e.g. Kim et al., 1974) and frozen-thawed (Sexton, 1976) Rowell, 1958 ; Rowell and Cooper, 1960 ; Kim et al., 1974) . The range of values could be attributed to certain experimental design factors such as the extender used, dilution rate and the semen holding conditions (time and temperature). In the present study two dilution rates (1 :2 and 1 :5) were studied along with two holding conditions (held at 5 °C for 2 hr, followed by the addition of 4 p. 100 DMSO and held an additional 2 hr). These processing procedures are normally used in the Beltsville technique for freezing and thawing chicken semen (Sexton, 1980) . The fertility of semen samples diluted 1 :2 then held at 5 °C for 2 hr was no different than the undiluted controls (table 2) regardless of the number of sperm (100, 300 or 600 million) per insemination dose. This agrees with an earlier report by Sexton (1977) which indicated that the fertility of diluted (1 :2) chicken semen held 30 min at 5 °C was unaffected by weekly insemination doses containing 20, 50 or 100 million sperm. Sexton (1977) (Van Wambeke, 1968 ; Sexton, 1978 (Sexton, 1973 ; Schramm, 1976) . The data reported in tables 2 and 3 indicate that DMSO significantly reduced fertility. Increasing the insemination dose from 100 to 600 million sperm did not improve the fertility. Although no direct comparisons can be made between the data in tables 2 and 3 because the data were obtained from two independent studies, it appears that the DMSO effect on fertility was greater in samples diluted 1:5 than those samples diluted 1 :2.
Although 4 p. 100 DMSO significantly reduced fertility after equilibration, further processing (freezing and thawing) has resulted in candling fertility levels of 61 to 67 p. 100 (Sexton, 1976) , with the use of frozen semen under field conditions and such fertility levels can be maintained with samples stored for 56 weeks in liquid nitrogen (Sexton, 1980) . As a result, several companies are using the Beltsville Method for freezing semen and using frozen semen in their pedigree breeding programs. 
